Kinetics of amyloplast movement in cress root statocytes under different gravitational loads.
In order to investigate the movement of a statolith complex along the longitudinal axis of root cap statocytes under different mass accelerations, a series of experiments with Lepidium sativum L. in an automatically operating centrifuge during the Bion-11 satellite flight and on a centrifuge-clinostat have been performed. During spaceflight, roots were grown for 24 h under root-tip-directed centrifugal 1-g acceleration, then exposed to microgravity for 6, 12 and 24 min and chemically fixed. During the first 6 min of microgravity, the statoliths moved towards the cell center with a mean velocity of 0.31 +/- 0.04 micrometers/min, which decreased to 0.12 +/- 0.01 micrometers/min within subsequent 12-24 min period. The mean relative position of the statolith complex in respect to the distal cell wall (% of total cell length) increased from 24.0 +/- 0.5% in 1 g-grown roots to 38.8 +/- 0.8% in roots exposed for 24 min to microgravity, but remained smaller than in roots grown continuously in microgravity (48.0 +/- 0.7%). The properties of the statolith movement away from the distal pole of the statocyte were studied in roots grown for 24 h vertically under 1 g and then placed for 6 min on a fast rotating clinostat (50 rpm) or 180 degrees inverted. After 2 min of both treatments, the mean relative position of the statoliths increased by about 10% versus its initial position. Later on, the proximal displacement of amyloplasts slowed down under simulated weightlessness, while it proceeded at a constant velocity under 1 g inversion. In roots grown on the clinostat and then exposed to 1 g in the longitudinal direction, amyloplast sedimentation away from the central region of statocyte was similar at the beginning of distal and proximal 6-min 1-g stimulation. However, at the end of this period statolith displacement was more pronounced in proximal direction as compared to distal. It is proposed that statolith position in the statocyte of a vertical root is controlled by the force of gravity, however, the intracellular forces, first of all those generated by the network of the cytoskeleton, are manifested when an usual orientation of the organ is changed or the statocytes are exposed to microgravity and clinorotation.